Cholesterol is not synthesized in membranes bearing 3-hydroxy-3-methylglutaryl coenzyme A reductase.
We have shown previously that newly synthesized lanosterol and cholesterol in homogenates of cultured human fibroblasts do not have the same equilibrium buoyant density as the 3-hydroxy-3-methylglutaryl-CoA reductase (HMG-CoA reductase) in the smooth endoplasmic reticulum (SER) (Lange, Y., and Steck, T. L. (1985) J. Biol. Chem. 260, 15592-15597). This finding suggested two alternative and novel hypotheses: (a) that lanosterol and cholesterol might be transported rapidly from the SER to other internal membranes or (b) that synthesis of the sterols is not associated with the SER, or at least not with that portion of this organelle bearing HMG-CoA reductase. We therefore compared the subcellular distribution of HMG-CoA reductase with that of enzymes which convert lanosterol to cholesterol. The two activities studied were the consumption of exogenous [3H]lanosterol and the conversion of exogenous radiolanosterol to radiocholesterol. Differential centrifugation, rate zonal centrifugation, and equilibrium sucrose gradient centrifugation of rat liver homogenates all showed that these enzyme activities did not comigrate with HMG-CoA reductase. The subcellular distribution of newly synthesized sterols also was examined in cultured human fibroblasts. Cells were incubated with radioactive acetate to label endogenous sterols biosynthetically, homogenized, and spun to equilibrium on sucrose gradients. The buoyant density profiles of radioactive cholesterol and lanosterol both had a peak at 1.12 g/cm3. Digitonin treatment shifted both sterols to higher densities, strong evidence that they resided in cholesterol-rich membranes. Pretreatment of intact cells with cholesterol oxidase, which selectively oxidizes plasma membrane cholesterol, abolished the digitonin shift of lanosterol but not of intracellular cholesterol. These findings provide support for the hypothesis that newly synthesized cholesterol and lanosterol are not in the same membrane.